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PURPOSE: To reduce the electrons sensitive to a boundary and suppress the 
decrease of earner lifetime in a semiconductor by growing a crystal without 
interruption with the ratio of V group element raw material and III group 
element raw material being made higher in the central part of an active layer 

CONSTITUTION: In an active layer, the forbidden band width is smaller in the 
central part. This because the natural superlattice formation depends on the 
V/Ul ratio in AlGalnP or GalnP grown by MOVPE process and the forbidden 
band with is made smaller as the V/III ratio is increased. Therefore, there 
are four boundaries at which the energy is discontinuous. The MOVPE process 
is crystal growing process controlled by the III group element raw material 
and the supplied amount of the V group element raw material has no influence 
on the crystal composition and irregularity of the supply of the V group element 
raw material has no influence on the crystal lattice. Therefore, the crystal 
property at the boundary 1 is scarcely different from the crystal property of 
the active layer as the bulk as long as the growth is not interrupted at the 
interface. 




a: electron, b: ener R y. c: clad layer, d: active laver. f- 
interface 
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PURPOSE: To obtain a visible light semiconductor laser with high output not 
less than 50mW of light, output in 600nm band by selectively removing parts 
of a p-type buffer layer and a p-type cap layer and then epitaxially growing 
a p-type contact layer so that a p-type impurity for the p-type contact layer 
is diffused to an active layer. 

CONSTITUTION: A rectangular pattern with a width of 5^m and a length of 
250//m along the <011> direction is formed from an Si0 2 sputtered film 23 
on the crystal surface, and only a GalnP buffer layer 15 and a GaAs cap layer 
16 are selectively removed and a mask is removed, and then, a p-type GaAs 
contact layer 17 is regrown. By carrying out this regrowth, because the part 
with no buffer layer 15 and no cap layer 16 has a large diffusion constant, 
the diffusion front of Zn stops by reaching the active layer, and the active 
layer m that part is completely randomized and the energy gap thereof will 
be 1.90eV. As a result, a window region of about 60meV is formed for the 
generated wavelength in the direction of oscillation axis, and refractive index 
difference of lxlO" 2 is formed in the lateral direction as compared with the 
active region so that remarkable improvement in characteristics can be achieved. 
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fi, ""^'P* GaAs ^strate. 12: n-type AlGalnP clad laver. 
13: CralnP active layer. 14: p-type AIGaAICalnP clad layer. 
2/: Zn high temperature region 
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PURPOSE: To improve COD level by providing a resonator having a pair of 
cleavage planes perpendicular to the laminating plane in a multilayer film 
structure including a double hetero-structure of a GalnP active layer and an 
AlGalnP clad layer and substituting phosphorus atoms in and in the vicinity 
of the surface of this cleavage plane by nitrogen atoms. 

CONSTITUTION: In conventional laser structure, an active layer in the vicinity 
of a cleavage plane has no contribution to light emission and inversely serves 
™A U £ ht absorbin S la y er and generates heat and makes the main caused of 
COD. This phenomenon is caused by the fact that the band gap energy is sub- 
stantially decreased due to the high density surface levels in the vicinity of 
the cleavage end plane 7. Therefore, P - N substitution region 6 is provided 
in the vicinity of the cleavage end plane 7. The band gap energy of GalnN 
is sufficiently larger as compared with GalnP so that the band gap energy 
of the active layer in the vicinity of the end plane is made larger than the 
laser generated light energy and light absorption at the laser end surface is 
suppressed and COD light density can be improved. 




I: GaAs substrate. 2: AlGalnP clad layer. .1: GalnP active 
layer. -J: AlGalnP clad layer. f>: GaAs cap layer, a: X 
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